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• There is a menagerie of new physics models. 

• One approach to determining their validity — 
overlay limits in parameter space: 

• But what if you have more complicated parameter 
spaces, or have many constraints, or what if we 
discover something…
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• Calculate a combined consistent likelihood from all 
relevant experimental results: 

• Scan over the parameter space of theories to 
determine: 

1. The best fit regions of parameter space of a 
particular theory. 

2. Which theories give the best fit to the data. 

• Other codes exist to do this for BSM models: 
MasterCode, Fittino, SFitter, HEPFit…

Another approach: Global Fits

L = LColliderLDMLFlavor...
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GAMBIT Circa 2017
Core

ColliderBit DarkBit FlavBit PrecisionBit SpecBit

ScannerBitModels

Physics Modules

Backends: 
FlexibleSUSY, FeynHiggs, HiggsBounds, 

HiggsSignals, PYTHIA, SUSYHit, DarkSUSY, 
micrOMEGAs, nuLike, DDCalc*, gamLike*, 

SuperISO, gm2Calc

*Developed alongside GAMBIT

DecayBit

Scanners: 
MultiNest, 

Diver*, 
GreAT, 
twalk* 



GAMBIT Today
Core

ColliderBit DarkBit FlavBit PrecisionBit SpecBit

ScannerBitModels

Physics Modules

New Backends: 
SPheno, SUSYHD, Capt’nGeneral, VeVacious*, 

HEPLike, AlterBBN*, CLASS*, ExoCLASS*, 
DarkAges*, MontePython*, MultiModeCode*, 

plc*, SARAH*, CalcHEP*, MadGraph*

DecayBit

New 
Scanners:
Polychord, 

Post-
processor

NeutrinoBit CosmoBit

GAMBIT 
Universal 

Models (GUM)

— *Coming Soon! 

+ continued expansion and updating of existing physics modules and backends

 



Some Results

Light Electroweakinos and the 
LHC (arXiv:1809.02097)

ALPs and Xenon1T 
(arXiv:2007.05517)

MSSM-7 (arXiv:1705.07917) 
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BSM Global Fit Challenges
• Larger parameter spaces become computationally difficult.  

• Machine learning? 
• Novel scanning algorithms? 

• Occasional unclear or incomplete recast information. (See 
LHC Reinterpretation Forum Recommendations) 

• Need to constantly update codes with latest experimental 
results for them to remain useful. 

• Make code easier to use for the broader community outside 
our collaboration. (GUM will help)

https://arxiv.org/abs/2003.07868
https://arxiv.org/abs/2003.07868


Backups



arXiv:1712.02332 Yield Comparison

CM2 - CheckMate2, MA5 - MadAnalysis 5  
CBS - ColliderBit Solo 

(Courtesy of Yang Zhang)


